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(57) A membrane/electrode assembly trimming ap- 
paratus (10) made up of a lower trimming die (14) on 
which a membrane/electrode assembly (65) is set, an 
upper trimming die (16) having a trimming blade (15) 
and a pressing member (1 7) which is ascend/descend- 
ably suspended from this upper trimming die and suc- 
tion-holds a carbon electrode (12). Amembrane/elec- 
trode assembly canying apparatus (72) including a 
pressing member which suction-grips a carbon elec- 
trode and prevents it from slipping sideways is also dis- 
closed. Because the certainty of the positioning, fixing 
and trimming of the membrane/electrode assembly at 
the time of trimming is raised and positional slipping of 
the trimmed membrane/electrode assembly during car- 
rying can be prevented, the perfonnance of the fuel cell 
improves. 



FIG.i 
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Description 

TECHNICAL FIELD 

[0001] This invention relates generally to the manu- 
facture of a fuel cell and particularly to a fuel cell mem- 
brane/electrode assembly trimming system In which a 
fuel cell membrane/electrode assembly is positioned 
and fixed certainly for trimming and positional deviation 
during carrying of the fuel cell membrane/electrode as- 
sembly after trimming is prevented, and to a fuel cell 
membrane/electrode assembly carrying apparatus with 
which a trimming step and a carrying step are made to 
connect smoothly and a transition from the carrying step 
to a stacking step is made smooth. 

BACKGROUND ART 

[0002] A fuel ceil is a cell which utilizes the opposite 
principle to the electrolysis of water to obtain electricity 
in the process of obtaining water by causing a reaction 
between hydrogen and oxygen. Because generally a fu- 
el gas is substituted for hydrogen and air or an oxidant 
gas is substituted for oxygen, thetemns fuel gas, air and 
oxidant gas are often used. 

[0003] As this kind of fuel cell, for example the "fuel 
cell" in JP-A-2000-1 23848 is known. The cell of this fuel 
cell is constructed as shown in Fig. 11. 
[0004] As shown in Fig. 11 , a cell 100 is made by af- 
fixing an anode side electrode 1 02 and a cathode side 
electrode 103 to both sides of an electrolyte membrane 

101 and sandwiching the anode side electrode 1 02 and 
the cathode side electrode 1 03 with two separators 1 04, 
105. Multiple flow grooves 106 for supplying hydrogen 
gas, which is a fuel, to the anode side electrode 102 are 
formed in the separator 104, and multiple flow grooves 
107 for supplying oxygen gas, which is an oxidant gas, 
to the cathode side electrode 1 03 are fomned in the sep- 
arator 105. A required voltage is obtained by stacking 
numerous cells 100 constructed like this. 

[0005] The reference numerals 111,112 denote seals 
(gaskets) for sealing the gaps between the electrolyte 
membrane 101 and the separators 104, 105. 
[0006] The electrolyte membrane 101 is a polymer* 
electrolyte membrane (REM: Polymer Electrolyte Mem- 
brane) made of a polymer compound. This electrolyte 
membrane 101 will hereinafter be written REM 101. 
[0007] And, the REM 101, the anode side electrode 

102 and the cathode side electrode 103 constitute a 
membrane/electrode assembly (MEA: Membrane Elec- 
trode Assembly) 1 08. This membrane/electrode assem- 
bly 1 08 will hereinafter be written M EA 1 08. 

[0008] In the above-mentioned Japanese patent pub- 
lication there is no description of a manufacturing meth- 
od and a canying method of the MEA 1 08. but generally 
a method is known wherein [1] to the front and rear sides 
of a REM cut larger than the shape to which it is to be 
finally shaped an anode side electrode 1 02 and a cath- 



ode side electrode 103 with a smaller area than this 
REM are press-affixed; [2] the edge of the REM is finally 
shaped by cutting (trimming) with a trimming blade; and 
[3] the trimmed membrane-fomi MEA 108 is suction- 
5 gripped with a suction-gripping device while being car- 
ried to the next step. 

[0009] The present inventors tried this manufacturing 
and carrying, but in the trimming (final shaping) step [2] 
and the canying step [3] the kinds of problem shown In 
Fig. 12Ato Fig. 12C arose. 

[0010] Fig. 12A to Fig. 12C are explanatory views Il- 
lustrating an MEA trimming step and a carrying step 
which follows this trimming step: Fig. 12A is a sectional 
view showing the trimming process; Rg. 12B is a sec- 
tional view showing a suction-gripping operation; and 
Rg. 12C is a sectional view showing a carrying opera- 
tion. 

[0011] In Fig. 12A, with a REM 101a with electrodes 
102, 103 affixed to it placed on a table 121 and posi- 
tioned by positioning means not shown in the f igure, a 
press apparatus 123 fitted with a trimming blade 122 Is 
lowered as shown by the white arrow and the REM 1 01 a 
is trimmed. To distinguish it from the post-trimming REM 
101, the pre-trimming REM is denoted with the refer- 
ence numerall 01 a. 

[0012] In Fig. 12B, after trimming of the REM 101 is 
finished, a suction -gripping apparatus 124 separate 
from the press apparatus 123 (see Fig. 12A) is lowered 
as shown by the white arrow and suction-grips the MEA 
108. 

[0013] In Fig. 12C, the MEA 108 suction-gripped by 
the suction-gripping apparatus 124 is lifted as shown by 
the white arrow d and carried to a subsequent stacking 
step as shown by the white arrow e. 
[0014] In Fig. 12B, because the press apparatus 123 
shown in Fig. 12A and the suction-gripping apparatus 
124 shown in Fig. 12B are interchanged on the table 
121 before the suction-gripping operation is carried out, 
the flow temporarily stops at the time of the transition 
from the trimming process to the suction-gripping proc- 
ess. Consequently, when trimming and carrying of the 
MEA 108 are carried out continuously on a production 
line, productivity can be expected to fall greatly. 
[0015] The MEA 108, having had its edges trimmed 
to a predetermined size, after this edge-trimming, is car- 
ried from a trimming station, where the edge-trimming 
is carried out, to a stacking station, to be stacked with a 
separator. In Fig. 12A and Fig. 12B, from when the REM 
101a is trimmed by the press apparatus 123 to when It 
is suction-gripped by the suction-gripping apparatus 
124, for example, if the position of the MEA 108 slips, 
the MEA 108 is carried by the suction-gripping appara- 
tus 124 with its position still slipped, and In the stacking 
step, the position of the MEA 108 must be corrected. As 
a result, the manufacturing labor of the fuel cell may in- 
crease and the productivity of the fuel cell may fall. 
[0016] Also, a separate problem of the kind shown in 
Rg. 13Aand Fig. 13B arose. 
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[0017] Rg. 13A and Rg. 13B are explanatory views 
illustrating an MEA trimming apparatus and trimming 
process: Rg. 1 3A is a sectional view showing before the 
trimming process, and Rg. 1 3B is a sectional view show- 
ing after the trimming process. 

[0018] In Rg. 13A. first, a P EM 101a (to distinguish it 
from the post-trimming PEM 101, the reference numeral 

of the pre-trimming PEM will for convenience be made 
101a) with electrodes 102, 103 affixed to its sides is 
placed on a table 1 31 , and the edges of the PEM 101a 
are fixed to the table 131 with for example clamping 
members 132. 

[0019] Then, from above the PEM 101a, a press ap- 
paratus 123 fitted with a trimming blade 122 is lowered 
as shown with arrows, and the PEM 101a Is trimmed by 
the trimming blade 1 22. 

[0020] When the above-mentioned clamping mem- 
bers 132 are used to fix the PEM 101a, when the clamp- 
ing members 132 are tightened, it sometimes happens 
that a clamping member 132 moves and makes a 
crease in the PEM 101a. which is a film-liice workpiece, 
or that clamping members 132 pull on the PEM 101a 
against each other and stretch the PEM 101a, and the 
quality of the PEM 101a is impaired. 
[0021] And, also when the PEM 1 01 a is positioned on 
the table 131, because it is a film-like workpiece, a meth- 
od must be used such that it is not damaged. 
[0022] Also, when metal ions attach to the electrodes 
1 02, 1 03, these metal Ions bond with electrons and met- 
al separates at the carbon electrode. It sometimes hap- 
pens that because of this, separated metal hinders the 
reaction between the hydrogen and the oxygen and low- 
ers the perfonnance of the fuel cell, and to improve the 
perfomnance of the fuel cell it is desirable for the attach- 
ment of metal ions to the electrodes 1 02, 1 03 to be pre- 
vented. 

[0023] In Fig. 13B, when trimming is finished, the 
press apparatus 123 is raised as shown with an^ows. 
[0024] It sometimes happens that the M EA 1 08 made 
up of the PEM 101 and the electrodes 102, 103, of which 
trimming is finished, has slipped sideways as shown 
with a white arrow, and if sideways slipping occurs be- 
fore trimming is completed, the accuracy of the trimming 
becomes poor and the quality of the fuel cell Is impaired. 
[0025] Also, the kinds of problem shown In Rg. 14A, 
Rg. 148. Rg. 15A and Rg. 158 occun-ed. 
[0026] Rg. 14A and Rg. 148 are explanatory views 
illustrating an MEA trimming apparatus and a trimming 
blade shape, which has an influence on the trimming 
process of this trimming apparatus: Fig. 1 4A is a sec- 
tional view showing before the trimming process and 
Fig. 148 is a sectional view showing trimming in 
progress. 

[0027] In Fig. 1 4A. a PEM 101a having electrodes af- 
fixed to its sides is placed on a table 131. Next, from 
above the PEM 1 01 a, a trimming blade 1 22 in the blade 
edge 122a of which undulations have arisen is lowered 
as shown with a white an^ow. (For the purposes of illus- 



tration, the degree of undulation in the blade edge 122a 
has been exaggerated.) 

[0028] In Fig, 148, the PEM 101a Is trimmed with the 
trimming blade 122. However, because of the undula- 
5 tions in the blade edge 1 22a, of the cross-section of the 
PEM 101a, the parts shown with cross-hatching are not 
trimmed. 

[0029] To trim the PEM 1 01 a completely, the trimming 
blade 122 must be pushed against the PEM 101a with 

10 a still larger pushing force, and because the load acting 
on the trimming blade 122 becomes large, it is neces- 
sary to increase the strength of the trimming blade 122 
to withstand this load and to make the cylinder appara- 
tus for pushing the trimming blade 122 large. 

IS [0030] Rg. ISA and Fig. 158 are explanatory views 
illustrating an MEA trimming apparatus and a trimming 
blade inclination, which has an influence on the trimming 
process of this trimming apparatus: Fig. 15A is a sec- 
tional view showing before the trimming process, and 

20 Rg. 158 Is a sectional view showing trimming in 
progress. 

[0031 ] In Fig. 1 5 A, a PEM 1 01 with electrodes affixed 

to Its sides is placed on a table 131 . 

[0032] From above the PEM 101a a trimming blade 

25 135 is lowered as shown with a white arrow. 

[0033] For example, when the parallelness of the up- 
per face of the table 131 and the blade edge 1 36 of the 
trimming blade 135 is large (the blade edge 136 is in- 
clined at an angle 6 to the upper face of the table 1 31 ), 

30 In Rg. 1 58, when the PEM 1 01 a is trimmed with the trim- 
ming blade 135, of the cross-section of the PEM 101a, 
the part shown with cross-hatching is not trimmed. 
[0034] Consequently, to trim the PEM 101a, in the 
same way as that explained with reference to Fig. 14A 

35 and Rg. 1 48, it is necessary to apply a still larger push- 
ing force to the trimming blade 135. 

DISCLOSURE OF THE INVENTION 

40 [0035] The present invention, in a first aspect, pro- 
vides a fuel cell membrane/electrode assembly trim- 
ming apparatus for, with a membrane/electrode assem- 
bly made by affixing to both sides of a polymer electro- 
lyte membrane carbon electrodes of smaller area than 

^ this as the object of trimming, trimming with a trimming 
blade the edge of the polymer electrolyte membrane, 
including a lower trimming die on which a membrane/ 
electrode assembly is set and an upper trimming die 
having a trimming blade and a pressing member as- 

50 cend/descendably suspended from this upper trimming 
die, wherein the pressing member is provided with suc- 
tion-gripping means for suction-gripping and holding 
one of the carbon electrodes. 

[0036] 8y the upper trimming die being integrally pro- 
55 vided with a trimming blade and suction-gripping means 
provided on a pressing member, trimming with the trim- 
ming blade can be carried out with the polymer electro- 
lyte membrane pressed down with the pressing member 
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and a carbon electrode suction-gripped by the suction- 
gripping means, and consequently pressing down and 
cutting of the pofymer electrolyte mennbrane and suc- 
tion-gripping of the carison electrode can be carried out 
smoothly and swiftly in a single series of operations. 
Therefore, the productivity of the fuel cell can be raised. 
[0037] Preferably, the pressing member is provided 
with a pressing part for pressing down the edge of the 
polymer electrolyte membrane and a recess for receiv- 
ing one of the carbon electrodes; an electrode suction 
hole for suctioning the cariaon electrode is provided in 
the bottom face of this recess; and a membrane suction 
hole for suctioning the polymer electrolyte membrane is 
provided in the pressing part. During trimming of the pol- 
ymer electrolyte membrane, by pressing down the edge 
of the polymer electrolyte membrane with the pressing 
part and suctioning the carbon electrode with the elec- 
trode suction hole and suctioning the polymer electro- 
lyte membrane with the membrane suction hole, it is 
possible to prevent sideways slipping of the membrane/ 
electrode assembly and hold the membrane/electrode 
assembly certainty. 

[0038] The mechanism for suspending the pressing 
member on the upper trimming die is preferably made 
up of guide rods extending between the two members 
and elastic members urging the pressing member to- 
ward the lower trimming die. Because the mechanism 
for suspending the pressing member from the upper 
trimming die has guide rods, the pressing member can 
be raised and lowered with respect to the upper trim- 
ming die with good precision. 

[0039] It is desirable for a porous plate to be fitted to 
the bottom face of the recess and for the carbon elec- 
trode to be suction-gripped using this porous plate. Air 
Inside the recess can be sucked through the porous 
plate, and compared to a case wherein the carbon elec- 
trode is suction-gripped locally with a suction-gripping 
device, the carbon electrode can be suction -gripped 
with a substantially unifonn suction-gripping force over 
the whole surface of the porous plate by means of holes 
distributed over the whole of the porous plate, and there 
is no damaging of the carbon electrode. Because it is a 
porous plate, the frictional force between the porous 
plate and the cari^on electrode of when the carbon elec- 
trode is suction-gripped can be made large, and the ef- 
fect preventing sideways slipping of the carbon elec- 
trode can be raised still further 

[0040] It is desirable, by providing a first bearing mem- 
ber of a larger area than the membrane/electrode as- 
sembly on the lower trimming die and a second bearing 
merriber for bearing the edge of the polymer electrolyte 
membrane on this first bearing member, to adopt a 
structure such that the cutting force of the trimming 
blade is transmitted in the order of the edge of the pol- 
ymer electrolyte membrane, the second bearing mem- 
ber, the first bearing member. If a structure is adopted 
such that the cutting force of the trimming blade Is born 
by a first bearing member and a second bearing mem- 



ber, for example, the material properties of the first bear- 
ing member and the second bearing member can be 
made different If a difference In hardness is made be- 
tween the first bearing member and the second bearing 

s member, then when the polymer electrolyte membrane 
is trimmed with the trimming blade, by deforming the first 
bearing member or the second bearing member so as 
to follow the shape of the blade edge of the trimming 
blade, it is possible to absorb assembly errors of the low- 

10 er trimming die and the upper trimming die and error of 
assembly of the trimming blade with respect to the upper 
trimming die with the first bearing member and the sec- 
ond bearing member. 

[0041 ] That is. if the first bearing member or the sec- 

'5 ond bearing member is made relatively hard, relatively 
small deviations such as dimensional error of the trim- 
ming blade itself can be absorised while the cutting force 
is certainly transmitted to the polymer electrolyte mem- 
brane. If the first bearing member or the second bearing 

20 member is made soft, large deviations such as assem- 
bly errors of the tower trimming die and the upper trim- 
ming die and assembly error of the trimming blade with 
respect to the lower trimming die can be absortDed. Ac- 
cordingly, for example by combining the different first 

25 bearing member and second bearing member which are 
different in hardness it is possible to absorb dimensional 
errors and assembly errors of the aforementioned parts 
and abut the whole of the trimming blade with the poly- 
mer electrolyte membrane, and also it is possible trans- 

30 mit the cutting force of the trimming blade certainly to 
the polymer electrolyte membrane, the second bearing 
member and the first bearing member. Therefore, trim- 
ming of the polymer electrolyte membrane can be car- 
ried out certainly with a small load. 

35 [0042] The first bearing member is preferably made 
an elastic body. If the first bearing member is made an 
elastic body, then even when the parallelness of the 
blade edge of the trimming blade and the lower trimming 
die side has become large, when the edge of the poly- 

40 mer electrolyte membrane is trimmed with the trimming 
blade , the first bearing member distorts and the whole 
of the trimming blade can abut with the polymer electro- 
lyte membrane, and the polymer electrolyte membrane 
can be cut with the whole of the trimming blade unifonn- 

45 ly. 

[0043] The second bearing member can be made a 
soft material harder than the first bearing member. If the 
second bearing member is made a soft material, then 
even when undulations have arisen in the blade edge 

50 of the trimming blade and the blade edge is not straight, 
when the edge of the polymer electrolyte membrane is 
trimmed with the trimming blade, the trimming blade can 
bite into the second bearing member, the whole of the 
trimming blade abuts with the polymer electrolyte mem- 

55 brane, and the polymer electrolyte membrane can be 
cut unifonn ly with the whole of the trimming blade. 
[0044] In a second aspect, the invention provides a 
fuel cell membrane/electrode assembly trimming meth- 
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od for, with a membrane/electrode assembly made by 
affixing to both sides of a polymer electrolyte membrane 
carbon electrodes of smaller area than this as the object 
of trimming, trimming with a trimming blade the edge of 
the polymer electrolyte membrane, wherein a recess s 
with its bottom face made of a nonmetallic plate Is pro- 
vided in the lower trimming die, and after a carbon elec- 
trode is received in this recess and positioning of this 
carbon electrode is effected with two adjacent side walls 
of the recess, the edge of the polymer electrolyte mem- 
brane is suction-gripped to the lower trimming die and 
the polymer electrolyte membrane is trimmed with the 
trimming blade. 

[0045] By fixing the edge of the polymer electrolyte 
membrane by suction-gripping it to the lower trimming 
die, there is no risk of the polymer electrolyte mem- 
brane, which is a film-like workpiece, being damaged in 
the trimming of the edge of the polymer electrolyte mem- 
brane, and the quality of the membrane/electrode as- 
sembly can be improved. By positioning of the carbon 
electrode being carried out by two adjacent side walls 
of the recess, positioning can be carried out without 
damaging the polymer electrolyte membrane and the 
cartDon electrode. Also, by receiving the cartoon elec- 
trode in a recess having its bottom face constituted by 
a nonmetallic plate, there is no risk of metal ions attach- 
ing to the carbon electrode and the performance of the 
fuel cell can be improved. 

[0046] Preferably, the suction-gripping of the polymer 
electrolyte membrane Is carried out on the part which 
becomes unneeded after trimming of the polymer elec- 
trolyte membrane. If after trimming the necessary part 
of the polymer electrolyte membrane is moved from the 
lower trimming die to elsewhere, it is possible for only 
the part of the polymer electrolyte membrane which has 
become unnecessary to be left on the lower trimming 
die, and if the suction-gripping of the unnecessary part 
Is stopped, the work of removing the unnecessary part 
from the lowertrimming die can be carried out efficiently. 
[0047] In a third aspect, the invention provides a fuel 
cell membrane/electrode assembly trimming apparatus 
wherein edge-trimming of a membrane/electrode as- 
sembly made by affixing to both sides of a polymer elec- 
trolyte membrane carbon electrodes of smaller area 
than this is carried out at a trimming station and for 
stacking of this edge-trimmed membrane/electrode as- 
sembly the membrane/electrode assembly is can'ied 
from the trimming station to a stacking station, including 
a slider which moves from the trimming station to the 
stacking station, an arm extending from this slider, an 
upper trimming die which is suspended from this arm 
and has a trimming blade for the trimming, arm moving 
means for moving the arm. and a pressing member at- 
tached to the upper trimming die for suction-gripping 
one of the cari^on electrodes and holding it so that it 
does not slip sideways. 

[0048] If a structure is adopted wherein a pressing 
member for suction-gripping and holding a carbon elec- 



trode is mounted to an upper trimming die for edge-trim- 
ming a membrane/electrode assembly and the mem- 
brane/electrode assembly is suction-gripped with the 
pressing member from the time of trimming to the time 
of canrying, the membrane/electrode assembly can be 
carried from a trimming station to a stacking station still 
in its state of the time of trimming, without it slipping side- 
ways. As a result, when the membrane/electrode as- 
sembly is stacked with a separator at the stacking sta- 
tion, deviation of the stacking position of the membrane/ 
electrode assembly can be prevented. Consequently, 
when the membrane/electrode assembly is stacked, it 
is not necessary for the position of the membrane/elec- 
trode assembly to be corrected, and a smooth transition 
can be made from the carrying step to the stacking step. 
[0049] The arm moving means preferably includes a 
vertical movement mechanism for moving the arm in the 
vertical direction and a horizontal movement mecha- 
nism for moving the amn horizontally and in a straight 
line. If a vertical movement mechanism and a horizontal 
movement mechanism are provided, the movement of 
the amri becomes rectilinear movement in each of two 
directions, the vertical direction and a horizontal direc- 
tion; the movement distance of the arm becomes short; 
and the carrying time can be shortened. Accordingly, the 
productivity of the fuel cell can be improved. By making 
the horizontal movement rectilinear, compared to a 
mechanism wherein the horizontal movement is for ex- 
ample planar, the anm moving means can be made a 
simple structure. Also, because the movement direction 
is two directions, the force acting on the membrane/ 
electrode assembly can be made a fixed direction at all 
times; it can be made difficult for shocks to act on the 
membrane/electrode assembly being carried; and side- 
ways slipping of the membrane/electrode assembly in 
canriage can be prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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40 [0050] 

Fig. 1 is a sectional view of a fuel cell membrane/ 
electrode assembly trimming apparatus according 
to the invention; 
^ Rg. 2 is a flowchart of manufacturing of a fuel cell 
including a trimming process carried out by an MEA 
trimming apparatus according to the invention; 
Fig. 3A to Fig. 3C are views illustrating positioning 
of a REM on an MEA trimming apparatus according 
so to the invention, Fig. 3A and Fig. SB being plan 
views and Fig. 3C being a sectional view on the line 
c-c in Rg. 3C; 

Rg. 4A and Rg. 4B are views illustrating a PEM 
trimming process carried out by an MEA trimming 
apparatus according to the invention. Fig. 4A being 
a sectional view showing a trimming process and 
Fig. 4B a sectional view showing a suction-gripping 
operation; 
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Fig. 5 Is a view illustrating a PEM trimming position 
of an MEA trimming apparatus according to the in- 
vention; 

Fig. 6 is a view illustrating a trimming process in 
which consideration has been given to the trimming s 
blade shape of an MEA trimming apparatus accord- 
ing to the invention; 

Fig. 7A and Fig. 7B are action views illustrating the 
action of a trimming process in which consideration 
has been given to the inclination of the trimming 
blade of an MEA trimming apparatus according to 
the invention, Rg. 7A being a sectional view show- 
ing before the trimming process and Fig. 7B a sec- 
tional view showing the trimming process; 
Fig. 8 Is a front view of a fuel cell manufacturing ap- 
paratus having a MEA trimming apparatus and an 
MEA carrying apparatus according to the invention; 
Fig. 9 is a plan view of a fuel ceil manufacturing ap- 
paratus having an MEA trimming apparatus and an 
MEA canning apparatus according to the Invention; 
Fig. 1 0 Is a view Illustrating the operation of an MEA 
carrying apparatus according to the Invention; 
Fig. 11 is a sectional view of a cell of a fuel cell bat- 
tery; 

Fig. 12Ato Fig. 12C are explanatory views illustrat- 
ing an MEA trimming step and a carrying step which 
follows this MEA trimming step, Fig. 12A being a 
sectional view showing a trimming process, Fig. 
1 2B a sectional view showing a suction-gripping op- 
eration and Fig. 1 2C a sectional view showing a car- 
rying operation; 

Fig. 13A and Fig. 13B are explanatory views illus- 
trating an MEA trimming apparatus and trimming 
process, Fig. 13A being a sectional view showing 
before the trimming process and Fig. 1 SB a section- 
al view showing after the trimming process; 
Fig. 14Aand Fig. 14B are views illustrating an MEA 
trimming apparatus and a trimming blade shape, 
which Influences the trimming process carried out 
by this trimming apparatus, Fig. 14A being a sec- 
tional view showing before the trimming process 
and Fig. 14B a sectional view showing after the trim- 
ming process; 

Fig. 15A and Fig. 15B are explanatory views illus- 
trating an MEA trimming apparatus and a trimming 
blade inclination, which Influences the trimming 
process carried out by this trimming apparatus, Fig. 
1 5A being a sectional view showing before the trim- 
ming process and Fig. 15B a sectional view show- 
ing after the trimming process; 

BEST MODES FOR CARRYING OUT THE INVENTION 

[0051] As shown in Fig. 1 , a membrane/electrode as- 
sembly trimming apparatus 1 0 (hereinafter written "MEA 
trimming apparatus 1 0") constituting a trimming station 
is made up of a lowertrimming die 1 4, on which is placed 
a polymer electrolyte membrane 13a (hereinafter writ- 



ten "PEM 13a"; the pre-trimming PEM will be written 
PEM 13a like this to distinguish it from a post-trimming 
PEM 13, which will be further discussed later) having 
carbon electrodes 11,12 made of carbon paper press- 
affixed to both Its sides; an upper trimming die 16, hav- 
ing a trimming blade 15 for cutting off the edges of , i.e. 
trimming, the PEM 13a; a suction-gripping/holding de- 
vice 17 serving as a pressing member connected to the 
upper trimming die 16 for suction-gripping and holding 
the cart3on electrode 12 and the PEM 13a, and a cylin- 
der device 1 8 for lowering the upper trimming die 1 6. 
[0052] The lowertrimming die 1 4 is made up of a table 
part 21 , which doubles as a part for positioning the PEM 
1 3a; a lower die support part 22, which supports this ta- 
ble part 21 ; and a lower die suction-gripping part 23, 
which suction-grips the periphery of the PEM 1 3a. 
[0053] The table part 21 is made up of a lower bearing 
member 25, serving as a first bearing part provided on 
a bottom part 22a of the lower die support part 22, and 
an upper bearing member 26, serving as a second bear- 
ing member disposed on top of this lower bearing mem- 
ber 25, on which the PEM 13a is placed. A positioning 
receiving part 27 constituting a recess for positioning the 
cartDon electrode 11 is provided in the middle of the up- 
per bearing member 26. and a resin plate 28 serving as 
a nonmetailic plate is disposed in the top of the lower 
bearing member 25 and below the positioning receiving 
part 27. 

[0054] The lower bearing member 25 is made of a 
foam -form elastic material such as polyurethane, and 
the upper bearing member 26 is made of a soft material 
such as PET (polyethylene terephthalate). The resin 
plate 28 is a member for preventing the carbon electrode 
1 1 from making contact with the lower bearing member 
25, so that when metal ions are attached to the lower 
bearing member 25 the metal ions do not attach to the 
cartoon electrode 11. 

[0055] If metal ions attach to the carbon electrode 1 1 , 
these metal Ions combine with electrons and metal sep- 
arates at the cartoon electrode 1 1 . It sometimes happens 
that because of this, separated metal hinders the reac- 
tion between the hydrogen and the oxygen and lowers 
the performance of the fuel cell. 
[0056] The lower die suction-gripping part 23 Is made 
up of suction openings 31 provided In the table part 21 
and connecting pipes 33 severally connected to these 
suction openings 31 byway of joints 32, and by connect- 
ing these connecting pipes 33 to an aspirator not shown 
in the figures, air is drawn through the suction openings 
31 and the PEM 13a is suction-gripped. 
[0057] The trimming blade 15 is approximately rec- 
tangular in plan view and Is a member for cutting off the 
edge of the PEM 1 3a on the outside of the carbon elec- 
trodes 11,12. 

[0058] The upper trimming die 1 6 Is made up of the 
trimming blade 15 and a trimming blade mounting part 
35 to which this trimming blade 15 Is mounted. 
[0059] The suction-gripping/holding devtee 17, to 
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press down upon and position the PEM 13a for trimming 
of the PEM 13a and prevent sideways slipping of the 
PEiy/1 1 3a during canving after trimming, is connected to 
the trimming blade mounting part 35 by rods 36 serving 
as guide rods and is pressed downward by springs 37 s 
serving as elastic members interposed between itself 
and the trimming blade mounting part 35, and is made 
up of a pressing part 41 for pressing down upon the PEM 
1 3a during trimming, a first recess part 42 provided in> 
ward of this pressing part 41 , a pad 43 serving as a po- 
rous plate made of a porous material disposed inside 
this first recess part 42, a first upper die suction-gripping 
part 44 serving as suction-gripping means for suction- 
gripping the carbon electrode 12 by way of this pad 43, 
and second upper die suction-gripping parts 45 for suc- 
tion-gripping the PEM 13a at the position of the pressing 
part 41. 17a denotes guide holes provided in the trim- 
ming blade mounting part 36 for guiding the rods 36; 
1 7b denotes through holes for connecting pipes 48, 52 
to pass through; and 43a is a second recess provided 
in the lower part of the pad 43 for receiving the cartoon 
electrode 1 2. 

[0060] The pad 43 is made of a porous resin material 
and has gas penmeability, and moreover is also for pre- 
venting metal ions from attaching to the carbon elec- 
trode 12, like the resin plate 28 of the lower trimming die 
14 described above. 

[0061] The first upper die suction-gripping part 44 is 
made up of a suction-gripping hole 47 serving as an 
electrode suction hole provided in the bottom of the first 
recess part 42 and a connecting part 48 connected to 
this suction hole 47 by a joint 32, and by connecting this 
connecting part 48 to an aspirator not shown In the fig- 
ures air inside the first recess part 42 is drawn through 
the pad 43 and the suction-gripping hole 47 to suction- 
grip the carison electrode 12. 

[0062] The second upper die suction-gripping part 45 
is made up of suction-gripping holes 51 serving as mem- 
brane suction holes provided in the pressing part 41 and 
connecting pipes 52 severally connected to these suc- 
tion-gripping holes 51 by way of joints 32, and by con- 
necting these connecting pipes 52 to an aspirator not 
shown in the figures air is drawn through the suction- 
gripping holes 51 to suction-grip the PEM 13. 
[0063] The cylinder device 1 8 Is made up of a cylinder 
proper 61; a piston, not shown in the figure, movably 
received in this cylinder proper 61; a piston rod 62 at- 
tached to this piston; and a pressing part 63 attached to 
the lower end of this piston rod 62. 
[0064] The main points of the manufacture of a fuel 
cell including an MEA trimming process carried out by 
the MEA trimming apparatus 10 described above will be 
described next. 

[0065] Next, af low of manufacture of a fuel cell battery 
cell including a trimming process carried out by an MEA 
trimming apparatus according to the invention will be de- 
scribed, with reference to Fig. 2. STxx means Step. 



ST01 : A PEM with carbon electrodes affixed to it Is 
set on a lower trimming die. 
ST02: The PEM is positioned. 
ST03: The PEM is trimmed to make an MEA. 
ST04: The MEA is carried to a stacking station. 
ST05: A sealing material is applied to separators. 
ST06: The separators with the sealing material ap- 
plied and the MEA are stacked to make a ceil. By 
stacking multiple cells like this, a fuel cell battery 
with a required voltage is obtained. 

[0066] The above-mentioned steps ST01 to ST03 will 
now be described in detail, with reference to Fig. 3 A to 
Rg. 3C. 

[0067] First, in Fig. 3A, a PEM 13a with cariaon elec- 
trodes 11, 12 (the carbon electrode 11 is on the back 
side of the PEM 13a) affixed to it is placed on the table 
part 21 of the lower trimming die 14. 
[0068] In Fig. 3B and Fig. 3C, two sides of the cariaon 
electrode 1 1 are abutted with two side walls 27a, 27b of 
the positioning receiving part 27 of the table part 21 to 
effect positioning of the carbon electrode 1 1 with respect 
to the table part 21 , that is, positioning of the PEM 13a 
with respect to the table part 21. (In Fig. 38, for conven- 
ience of description, the carbon electrode 12 is not 
shown.) 

[0069] By positioning of the carbon electrode 1 1 being 
effected with two adjacent side walls 27a, 27b of the po- 
sitioning receiving part 27 like this, positioning can be 
carried out without damaging the PEM 1 3a and the car- 
bon electrode 11 and simply and furthermore exactly. 
[0070] Next, the operation of the PEM trimming proc- 
ess carried out by an MEA trimming apparatus accord- 
ing to the invention will be described, with reference to 
Fig. 4A and Fig. 4B. 

[0071] After positioning of the PEM 13a with respect 
to the table part 21 is carried out as shown in Rg. 3, 
suction-gripping of the periphery of the PEM 13a by the 
lower die suction-gripping part 23 shown in Rg. 1 is 
started, and in this suction -gripping state the cylinder 
device 18 is operated and from the state of Fig. 1 the 
pressing part 63 of the cylinder device 1 8 is lowered as 
shown in Fig. 4A and the trimming blade mounting part 
35 of the upper trimming die 16 is pressed downward. 
[0072] As a result of this, the carbon electrode 12 is 
received In the second recess 43a, the PEM 13a is 
pressed down with the elastic force of the springs 37 by 
the pressing part 41 of the suction-gripping/holding de- 
vice 17, and after this the edge of the PEM 13a Is 
trimmed by the trimming blade 15. 
[0073] Here, the MEA before the edge is trimmed will 
be written MEA 65a (see Fig. 4A), and the assembly of 
the PEM 13 with its edge trimmed and the carbon elec- 
trodes 1 1 , 1 2 will be called the membrane/electrode as- 
sembly 65, or MEA 65. 

[0074] During trimming and after trimming of the edge 
of the PEM 13a, the carbon electrode 12 is suction- 
gripped by the first upper die suction-gripping part 44 
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and the PEM 13a is suction-gripped by the second up- 
per die suction-gripping parts 45. 
[0075] At this time, when the carbon electrode 12 is 
suction -gripped by the first upper die suction-gripping 
part 44 by way of the pad 43, a force due to the suction s 
shown by the an^ow N (this force will be called the force 
N) acts on the upper face of the carbon electrode 12, 
and when in this state the carbon electrode 12 tends to 
slip sideways over the surface of the pad 43, between 
the carbon electrode 1 2 and the pad 43 a frictional force 
F1 or a frictional force F2 shown by the arrow F1 or the 
arrow F2 arises due to the force N. 
[0076] That is, a frictional force arises In the opposite 
direction to the movement direction of the carit)on elec- 
trode 1 2, so that if the carbon electrode 12 tends to slip 
sideways to the right with respect to the pad 43 a fric- 
tional force F1 arises, and if the cariDon electrode 12 
tends to slip sideways to the left a frictional force F2 aris- 
es. 

[0077] In this way, by the frictional force F1 or the fric- 
tional force F2 described above, sideways slipping of 
the carison electrode 12 and hence the MEA 65a during 
trimming can be prevented. Thus the trimming precision 
can be raised, and the quality of the fuel cell can be im- 
proved. 

[0078] After the trimming of the edge of the PEM 1 3a, 
as shown in Fig. 4B, the pressing part 63 of the cylinder 
device 1 8 is raised and the upper trimming die 1 6 is 
thereby raised. At the first upper die suction-gripping 
part 44 and the second upper die suction-gripping parts 
45, suction-gripping for carrying the carbon electrodes 
11,12 and the PEM 1 3 continues, and they are carried 
to a stacking station (not shown). 
[0079] As shown in the above-mentioned Fig. 4A and 
Fig. 4B, if sideways slipping of the MEA 65a can be pre- 
vented in the MEA trimming apparatus 10, then when 
the MEA 65 is carried from this trimming step to the next 
step, for example a stacking step in which the MEA 65 
is stacked with separators, until the stacking station, 
which is a predetermined distance away from the MEA 
trimming apparatus 10, by controlling it to move over 
that distance with good precision, positioning of the 
MEA 65 at the stacking station can be carried out with 
good accuracy even without positioning being canled 
out especially at the stacking station. 
[0080] The frame-shaped piece 1 3b cut from the PEM 
13 and become unneeded is removed from the lower 
trimming die 14 after suction-gripping by the lower die 
suction-gripping part 23 is stopped. 
[0081] In related art, because suction-gripping of the 
frame-shaped piece 13b has not been carried out, it has 
happened that when the MEA 65 Is moved from the low- 
er trimming die 14, the frame-shaped piece 13b moves 
together with the MEA 65 or scatters to positions away 
from the lower trimming die 1 4, and Its removal has con- 
sequently been troublesome. In this embodiment, by 
suction-gripping the frame-shaped piece 13b, the 
frame-shaped piece 13b can be held in a fixed location 



at all times, and if the suction -gripping of the PEM 13a 
is stopped, the operation of removing the frame-shaped 
piece 1 3b from the lower trimming die 1 4 can be carried 
out effk;iently. 

[0082] In Rg. 5, the PEM 1 3a Is trimmed with the trim- 
ming blade 15 of Fig. 4A at the position shown with a 
broken line 67. This trimming position is a part on the 
outer side of the profile of the carbon electrodes 11,12 
(the cartoon electrode 11 on the back side is not shown 
in the figure), 

[0083] In Rg. 6, when the edge of the PEM 13a is 
trimmed, even if for example undulations have formed 
in the blade edge 1 5a of the trimming blade 1 5, because 
the upper bearing member 26 of the lower trimming die 
14 is made of a soft material, the blade edge 1 5a of the 
trimming blade 15 bites into the upper bearing member 
26, and the uppermost part of the undulations of the 
blade edge 15a, for example point A, can be brought to 
below the underside of the PEM 13a, and the PEM 13a 
can be cut with the whole of the blade edge 15a. There- 
fore, the PEM 13a can be trimmed certainly even with 
a relatively light toad. 

[0084] In Fig. 7A, for example when the blade edge 
15a of the trimming blade 15 of the upper trimming die 
1 6 is inclined by an angle G to the upper face of the table 
part 21 of the lower trimming die 14 (the upper face of 
the upper bearing member 26) and the blade edge 15a 
is straight, that is, when the paralielness of the table part 
21 and the blade edge 15a of the trimming blade 15 Is 
targe, as shown in Fig. 7B, when the PEM 13a is 
trimmed, the compression of the lower bearing member 
25, which is an elastic body, locally becomes large, and 
the respective upperfaces of the upper bearing member 
26 and the PEM 13a follow the blade edge 15a of the 
trimming blade 15, and the blade edge 15a abuts with 
the whole face of the PEM 13a. Consequently, the PEM 
13a can be trimmed certainly with a small load. 
[0085] Because a large load does not act on the trim- 
ming blade 15, as is clear from Fig. 6, Fig. 7A and Fig. 
7B, friction on the trimming blade 1 5 can be suppressed. 
Because the strength of the various components of the 
MEA trimming apparatus 10 (see Fig. 1) only needs to 
be small, and there is no need for the cylinder device 1 8 
(see Rg. 1) for pushing down the trimming blade 15 to 
be made large, the manufacturing cost of the MEA trim- 
ming apparatus 10 can be reduced. 
[0086] As shown in Fig. 8, a fuel cell manufacturing 
apparatus 70 is made up of an MEA trimming apparatus 
71 constituting a trimming station, an MEAcanrying ap- 
paratus 72, a stacking part 73 constituting a stacking 
station, and a base part 74 on which these are set. The 
MEA trimming apparatus 71 is different from the MEA 
trimming apparatus 1 0 shown in Fig. 1 in a part of Its 
construction, but its basic structure is the same, and the 
same parts have been given the same reference numer- 
als and a detailed description of them will be omitted. 
[0087] The MEA trimming apparatus 71 is made up of 
a lower trimming die 14, an upper trimming die 16, a 
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suction-gripping/holding device 1 7 serving as suction- 
gripping/holding means, and a cylinder device 76 for 
lowering the upper trimming die 16, 
[0088] The cylinder device 76 is made up of a cylinder 
proper 61 . a piston not shown In the figure, a piston rod s 
62, and a pressing part 77 attached to the lower end of 
this piston rod 62. 

[0089] The upper trimming die 16 floats on the suc- 
tion-gripping/holding device 17 by way of rods 36 and 
springs 37. 

[0090] The MEA canying apparatus 72 is made up of 
a slider 78 serving as a horizontal movement mecha- 
nism for moving from the position of the MEA trimming 
apparatus 71 to the stacking part 73; arms 81 , 81 at- 
tached to this slider 78 by a post 79; and an awn raising/ 
lowering motor 82 for raising and lowering these amis 
81, 81. 

[0091] The stacking part 73 has a stacking table 93, 
which Is a table for stacking a separator 91 and an MEA 
65 upon, and is provided with a positioning part, not 
shown in the figure, for positioning a separator 91 on 
this stacking table 93. 

[0092] The slider 78 is made up of a rail part 84 laid 
on a base 74; amoving body 85 which moves on this rail 
part 84; and a horizontal drive motor 86, which consti- 
tutes a drive source of this moving body 85. 
[0093] The amis 81 suspend the upper trimming die 

16 by way of the suction-gripping/holding device 17. 
[0094] The ann raising/lowering motor 82 is mounted 
on an upper rear part of the post 79. 
[0095] The post 79, the arms 81 and the arm raising/ 
lowering motor 82 constitute a vertical movement mech- 
anism 87. 

[0096] And, the arm raising/lowering motor 82 and the 
horizontal drive motor 86 constitute arm moving means 
88. 

[0097] Referring to Rg. 9, the arm raising/lowering 
motor 82 is mounted on the back of the post 79, and the 
horizontal drive motor 86 Is mounted on the back of an 
end part of the rail part 84. The output shaft of the ami 
raising/lowering motor 82 is connected to the arms 81 , 
81 by a feed mechanism made up of a feed screw and 
a nut. The output shaft of the horizontal drive motor 86 
is connected to the moving body 85 by a feed mecha- 
nism made up of a feed screw and a nut. 
[0098] Next, the operation of the MEA carrying appa- 
ratus 72 described above will be explained, with refer- 
ence to Fig. 10. 

[0099] After trimming of an MEA 65a (see Fig. 8) with 
the MEA trimming apparatus 71 is finished, the carbon 
electrode 12 of the MEA 65 is suction-gripped by the 
first upper die suction-gripping part 44 and the PEM 13 
is suction-gripped by the second upper die suction-grip- 
ping parts 45. That is, with the MEA 65 suction-gripped, 
the arm raising/lowering motor 82 is operated and along 
with the amis 81 , 81 the suction-gripping/holding device 

1 7 and the upper trimming die 1 6 are raised as shown 
by the white an-ow h. 



[01 00] Next, the horizontal drive motor 86 is operated, 
and by means of the slider 78 the post 79, the amis 81 , 
81 , the suction-gripping/holding device 1 7 and the upper 
trimming die 1 6 are moved horizontally as shown by the 
white arrows ] and k. 

[0101] After that, when the suction-gripping/holding 
device 17 and the upper trimming die 16 have been 
moved to above the stacking part 73, the anm raising/ 
lowering motor 82 is operated, and along with the anms 
81, 81 the suction-gripping/holding device 17 and the 
upper trimming die 16 are lowered as shown by the 
white arrow m; the MEA 65 is set on a separator 91 hav- 
ing been set on the stacking table 93; the suction-grip- 
ping of the MEA 65 by the first upper die suction-gripping 
part 44 and the second upper die suction-gripping parts 
45 Is ceased; and the MEA 65 is thereby stacked on the 
separator 91. 

[01 02] In this way, a cell is made from two separators 
91 (one separator 91 is not shown in the figure), and 
multiple cells are stacked to make a fuel cell battery. 
[01 03] As shown In Fig. 8, because the MEA canning 
apparatus 72 has the suction-gripping/holding device 
17, if the MEA 65 (or the MEA 65a) is suction-gripped 
by the suction -gripping/holding device 1 7 from the time 
of trimming to the time of carrying, the MEA 65 can be 
carried from the MEA trimming apparatus 71 , which is 
a trimming station, to the stacking part 73, which is a 
stacking station, still In the state of the time of trimming, 
without slipping sideways, and deviation of the stacking 
position of the MEA 65 on stacking of the MEA 65 with 
the separator 91 by the stacking part 73 can be prevent- 
ed. 

[0104] Consequently, when the MEA 65 is stacked, 
there is no need for the position of the MEA 65 to be 
con-ected, and a smooth transition can be made from 
the carrying step to the stacking step. As a result, the 
manufacturability of the fuel cell can be improved. 
[0105] As shown in Fig. 8, as a result of the MEA car- 
rying apparatus 72 having the vertical movement mech- 
anism 87 and the slider 78 serving as a horizontal mov- 
ing mechanism, there are two movement directions, and 
consequently the direction of the force acting on the 
MEA 65 can be made a fixed direction at all times; it can 
be made difficult for shocks to act on the M EA 65 being 
carried; and sideways slipping of the MEA in carriage 
can be prevented. Therefore, when the MEA 65 is 
stacked, it is not necessary for the position of the MEA 
65 to be corrected, and a smooth transition can be made 
from the carrying step to the stacking step. 
[0106] Because, as described above, the fuel cell 
manufacturing apparatus 70 has integrally the MEA 
trimming apparatus 71 constituting a trimming station, 
the MEA carrying apparatus 72 and the stacking part 73 
constituting a stacking station, a trimming step, a carry- 
ing step and a stacking step can be carried out smoothly 
in a single series of operations, and the manufacture of 
a fuel cell can be carried out efficiently. Therefore, the 
productivity of the fuel cell can be raised, the manufac- 
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turing cost of the fuel cell can be reduced, and a contri- 
bution can be made to the spread for example of vehi- 
cles powered by electric motors driven by fuel cells and 
of home generator systems. 

[0107] The mechanism for suspending the pressing 
member on the upper trimming die may alternatively be 
constructed with a link mechanism provided between 
the two members and an elastic member for urging the 
pressing member toward the lower trimming die. 
[0108] Besides resin, the material of the nonmetallic 
plate in this embodiment may alternatively be rubber, 
glass, ceramic or stone. 

[0109] Although in this embodiment a porous plate 
was Fitted on the bottom face of the recess, the invention 
is not limited to this, and instead of a porous plate a re- 
cess-shaped air reservoir may be provided on the suc- 
tion-gripping means side face of a resin plate member, 
multiple small holes provided passing through from this 
air reservoir to the electrode side face, and this resin 
plate member attached to the bottom face of the recess 
in the upper trimming die. 

[01 10] And although in this embodiment dimensional 
error and assembly error of the various parts of the MEA 
trimming apparatus at the time of PEM trimming were 
absorbed using a first bearing member and a second 
bearing member, the invention is not limited to this, and 
alternatively the trimming blade 1 5 may be attached to 
the upper trimming die 1 6 by way of a free Joint such as 
a ball joint, or the trimming blade 15 may be attached to 
the upper trimming die 1 6 by way of an elastic member 
or a soft member, to absorb these errors. 
[0111] Also, although in this embodiment the MEA 
was moved from the trimming station to the stacking sta- 
tion by an MEA carrying apparatus, the invention is not 
limited to this, and alternatively it may be made a struc- 
ture wherein the lower trimming die of the M EA trimming 
apparatus and the stacking part are constructed so that 
they can move in a straight line on a horizontal move- 
ment mechaniism and after trimming of the MEA the 
MEA is suction-gripped by suction -gripping/holding 
means and lifted with a vertical movement mechanism 
and the lower trimming die is moved from under the MEA 
to elsewhere and the stacking part is moved to directly 
under the MEA and the MEA which was being suction- 
gripped by the suction-gripping/holding means is low- 
ered with the vertical movement mechanism to stack a 
separator and the MEA. 

[0112] When this construction is adopted, because 
the suction-gripping/holding means suction-gripping the 
MEA is only moved in the vertical direction, the move- 
ment direction can be made a single direction and po- 
sitional deviation of the MEA can be still better prevent- 
ed. 

INDUSTRIAL APPLICABILITY 

[0113] In this invention, a membrane/electrode as- 
sembly trimming apparatus is made up of a lower trim- 



ming die on which a membrane/electrode assembly is 
placed, an upper trimming die having a trimming blade, 
and a pressing member which is ascend/descendably 
suspended from this upper trimming die and suction- 

s holds a carbon electrode, and a canying apparatus Is 
provided with suction-gripping/holding means for suc- 
tion-gripping the carison electrode and holding it so that 
it does not slip sideways. With this construction, be- 
cause the certainty of positioning, fixing and trimming at 

10 the time of trimming of the fuel cell membrane/electrode 
assembly increases and positional slipping during car- 
rying of the trimmed membrane/electrode assembly can 
be prevented, the performance of the fuel cell improves. 
With this construction, a trimming step and a carrying 

15 step can be made to connect smoothly and the transition 
from the carrying step to a stacking step can be made 
smooth, and consequently the productivity of the fuel 
cell increases. Accordingly, this invention is useful in the 
production of fuel cells used for electric motors in vehi- 

20 cles and home generator systems. 



Claims 



25 1 . A fuel cell membrane/electrode assembly trimming 
apparatus for, with a membrane/electrode assem- 
bly made by affixing to both sides of a polymer elec- 
trolyte membrane carbon electrodes of smaller area 
than this as the object of trimming, trimming with a 

30 trimming blade the edge of the polymer electrolyte 
membrane, 

characterized In that it comprises a lower 
trimming die on which a membrane/electrode as- 
sembly is set and an upper trimming die having a 

35 trimming blade and a pressing member ascend/de- 
scendably suspended from this upper trimming die, 
and the pressing member is provided with suction- 
gripping means for suction-gripping and holding 
one of the carbon electrodes. 

40 

2. A fuel cell membrane/electrode assembly trimming 
apparatus according to claim 1 , characterized in 
that a pressing part for pressing down the edge of 
the polymer electrolyte membrane and a recess for 

45 receiving one of the carbon electrodes are provided 
in the pressingmember, and an electrode suction 
hole for suctioning the carbon electrode is provided 
in the bottom face of this recess, and a membrane 
suction hole for suctioning the polymer electrolyte 

50 membrane is provided in the pressing part 

3. A fuel ceil membrane/electrode assembly trimming 
apparatus according to claim 1 , characterized in 
that the mechanism suspending the pressing mem- 

55 ber from the upper trimming die is made up of a 
guide rod running between the two members and 
an elastic member urging the pressing member to- 
ward the lower trimming die. 
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4. A fuel cell membrane/electrode assembly trimming 
apparatus according to claim 2, characterized in 
that a porous plate is fitted to the bottom face of the 
recess and the carbon electrode Is suction -gripped 
using this porous plate. 

5. A fuel cell membrane/electrode assembly trimming 
apparatus according to claim 1 , characterized in 
that by providing the lower trimming die with a first 
bearing member with a larger area than the mem- 
brane/electrode assembly and fitting a second 
bearing member for bearing the edge of the polymer 
electrolyte membrane to this first bearing member, 
it Is made a structure which transmits the trimming 
force of the trimming blade in the order of the edge 
of the polymer electrolyte membrane, the second 
bearing member, the first bearing member. 

6. A fuel cell membrane/electrode assembly trimming 
apparatus according to claim 5, characterized in 
that the first bearing member Is an elastic body. 



brane/electrode assembly is carried from the trim- 
ming station to a stacking station, 

characterized In that it comprises a slider 
which moves from the trimming station to the stack- 

5 Ing station, an arm extending from this slider, an up- 
per trimming die which Is suspended from this arm 
and has a trimming blade for the trimming, arm mov- 
ing means for moving the ann, and a pressing mem- 
ber attached to the upper trimming die for suction- 

10 gripping one of the carbon electrodes and holding 
it so that it does not slip sideways. 

11. A membrane/electrode assembly according to 
claim 10, characterized In that the arm moving 
IS means comprises a vertical movement mechanism 
for moving the arm in the vertical direction and a 
horizontal movement mechanism for moving the 
ami horizontally and in a straight line. 

20 



7. A fuel cell membrane/electrode assembly trimming 
apparatus according to claim 6, characterized in 
that the second bearing member is a soft material 25 
harder than the first bearing member. 

8. A fuel cell membrane/electrode assembly trimming 
method for, with a membrane/electrode assembly 
made by affixing to both sides of a polymer electro- 30 
lyte membrane carbon electrodes of smaller area 
than this as the object of trimming, trimming with a 
trimming blade the edge of the polymer electrolyte 
membrane, 

characterized in that a recess with its bottom 35 
face made of a nonmetallic plate is provided in the 
lower trimming die, and after a carbon electrode is 
received In this recess and positioning of this car- 
bon electrode is effected with two adjacent side 
walls of the recess the edge of the polymer electro- ^ 
lyte membrane is suction-gripped to the lower trim- 
ming die and the polymer electrolyte membrane Is 
trimmed with the trimming blade. 



9. A fuel cell membrane/electrode assembly trimming ^ 
method according to claim 8, characterized in that 

the suction-gripping of the polymer electrolyte 
membrane is canried out on a part which becomes 
unneeded after trimming of the polymer electrolyte 
membrane. so 



10. A fuel cell membrane/electrode assembly trimming 
apparatus wherein edge-trimming of a membrane/ 
electrode assembly made by affixing to both sides 
of a polymer electrolyte membrane carbon elec- ss 
trodes of smaller area than this is carried out at a 
trimming station and for stacking of this edge- 
trimmed membrane/electrode assembly the mem- 
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